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@ Sheet comer transfer. 

@ The disclosure relates to a sheet spreader for 
a sheet feeder apparatus comprising, at least 
one pair of sheet clamps (28), guideway means 
(60) to extend along an entry to a sheet feeder, 
means (61) to mount the clamps on the guide- 
way means for movement along the entry to the 
sheet feeder and a plurality of sheet loading 
stations (18) located at fixed positions (A, B & C) 
opposite the guideway means. Each loading 
station has sheet clipping means (30, 31) to 
receive and support a pair of comers of a sheet 
and means (37, 38) to effect transfer of the sheet 
corners from the clipping means to the pair of 
sheet clamps (28) on the guideway means when 
the clamps are located in a transfer position 
adjacent said loading station. Drive means (3, 
63) to move the sheet clamps (28) of said pair 
independently of one another first together In a 
transfer position at a respective loading station 
(18) and then apart to spread the sheet received 
at a loading station for entry to the sheet feeder 
(tO). 
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The invention relates to spreader feeding machines for laundry and textile sheet fabric materials. Such ma- 
chines are well known in the industry and over a number of years many various designs and types have been 
available to the markets. 

The machines which concern the invention are those where an operator manually loads the corners of an 
5 article such as a sheet or table cloth into a clipping mechanism which in turn transfers the loaded corners to 
a clamping and spreading mechanism which will spread and tension the leading edge of the sheet prior to it 
being fed onto the conveyor of the feeding machine for onward conveying to other processing equipment. Such 
machines are described In the following patent specifications: U.K. Nos. 1105901. 1169513 and US 3664046. 
Production speeds of modern laundry processing equipment (such as Ironing and folding machines) have 
10 risen significantly and a single operator cannot load the sheet corners to match current production require- 
ments. 

According to the known state of the art described in the above mentioned patents the loading and transfer 
of the sheet corners present undesirable limitations. The clamping and spreading means are arranged to move 
inward and outward from a fixed central feed line position and the clip means must be movable to this position 
15 in order to transfer the sheet corners. A critical mechanical movement is then necessary to pick and remove 
the top edge corners of the sheet by the clamp means. The loading positions where multi-operator usage can 
be effectively employed is limited to the practical mechanics of the positioning movements of the clip means 
to the central transfer position. 

A further limitation is the portion of the corner which is actually gripped by the clamp. This is a relatively 
20 small area of the top edge of the sheet and consequently limits the amount of desirable tensioning force which 
can be exerted to spread the leading edge of the sheet without causing damage and tearing of the fabric. Out- 
. ward spreading speeds and forces must therefore be restricted to prevent such damage occurring. 

An object of the present Invention Is to provide the high speed transfer of the corners of a sheet from a 
loading position to a clamping and spreading position with means to spread and tension the leading edge in 
25 preparation for onward feeding. 

More specifically the purpose of the invention Is to provide improved means for clip loading the corners of 
a sheet, coupled with a fester means to transfer the loaded corners from the clips to the clamps together with 
high speed spreading and tensioning of the leading edge portion of the sheet in preparation for the onward 
feeding process. 

30 This invention provides a sheet spreader for a sheet feed apparatus comprising at least one pair of sheet 

clamps to receive lengths of side edges of a sheet adjacent an end of the sheet to be spread, means to move 
the clamps between adjacent locations at a transfer position to receive said sheet edges and spaced apart lo- 
cations to spread the sheet therebetween, clipping means at a loading station to suspend said end of a sheet 
adjacent the corners thereof with said adjacent side edges of the sheet located for transfer to said clamps, 

35 means to effect the transfer of said side edge portions of the sheet to said clamps in the transfer position and 
to release the clipping means to allow the sheet to be spread and tensioned by the clamps for entry to the sheet 
feed apparatus. 

Preferably the sheet clipping means holds the sheet end suspended whilst said side edge portions are 
transferred to the clamps and the clipping means are released when the side edge portions are engaged by 
40 the clamps. 

The arrangement of this aspect of the invention enables the sheet clamps to receive and hold a significant 
length of the side edge corner portions of the sheet (e.g. 120 to 200 mm) so that the sheet is not unduly stressed 
by the spreading and tensioning forces of the sheet clamps. It will be understood that the length of side edge 
gripped In the clamp controls the amount of tension which can be applied without damaging the fabric. 

45 The invention also provides a sheet spreader for a sheet feeder apparatus comprising, at least one pair of 

sheet clamps, guideway means to extend along an entry to a sheet feeder, means to mount the clamps on the 
guideway means for movement along the entry to the sheet feeder, a plurality of sheet loading stations located 
at fixed positions opposite the guideway means, each loading station having sheet clipping means to receive 
and support a pair of corners of a sheet and means to effect transfer of the sheet corners from the clipping 

50 means to the pair of sheet clamps on the guideway means when the clamps are located in a transfer position 
adjacent said loading station and means to move the sheet clamps of said pair independently of one another 
first together at in a transfer position at a respective loading station and then apart to spread the sheet received 
at a loading station for entry to the sheet feeder. 

An important further aspect of the invention is the ability to provide a number of independent fixed loading 

55 positions at convenient locations along the guideway to permit the employment of multiple operator usage to 
match the production needs. 

Preferably means are provided for mounting the clipping means of the or each loading station for movement 
between a sheet receiving position remote from the sheet clamps and a sheet transfer position in which the 
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the clamps reach their spread positions. 

It will be appreciated that the invention is applicable to a number of different forms of sheet feeders and 
sheet clamping arrangements. The arrangements described in the following patent specifications are partic- 
ularly suitable: 

5 Feeders: European No. 01 53069 dated 28th August 1 991 
U.S.A. No. 4 729 181 dated 8th March 1988 
U.S.A. No. 4 967 495 dated 6th November 1990 
European Appln. No. 0345087 dated 2nd June, 1989 
Clamping: U.S.A. No. 499326 dated 12th February 1991 
10 European Appln. No. 0341084 dated 5th May 1989. 

It will of course be understood that the invention can be also used in conjunction with other feeding ma- 
chines and clamping arrangements. 

The following is a description of some specific embodiments of the invention, reference being made to the 
accompanying drawings in which: 
IS Figure 1 is a front elevation of a sheet feeder embodying a sheet spreader in accordance with the invention; 

Figure 2 is a sectional side elevation view of the sheet feeder/sheet spreader; 

Figure 3 is a sectional side view of the sheet spreader and part of the sheet feeder showing the arrangement 
in greater detail; 

Figure 4 is a section on the line 4-4 on Figure 3; 
20 Figure 5 is a section on the line 5-5 on Figure 4; 

Figure 6 Is a sectional plan view of one sheet clamp and one sheet clip of the sheet spreader at the transfer 
station; 

Figures 7 and 8 illustrate a sheet suspended from the sheet spreader In bunched and spread conditions 
with the areas on the sheet end engaged by the sheet clips indicated; 
25 Figure 9 shows the arrangement for supplying air pressure to the pneumatically operated sheet clamps of 

the spreader, 

Figures 10 and 11 illustrate the valve arrangement for retaining air pressure in the sheet clamp; 
Figure 12 illustrates the mechanism for releasing air pressure from the sheet clamps; 
Figure 1 3 is a similar view to Figure 9 showing an arrangement for supplying air pressure to pairs of sheet 
30 clamps at three transfer stations at spaced locations along the entry to a sheet feeder, 

Figures 14, 15 and 16 are diagramatic illustrations showing sheet clipping and spreading at three different 
transfer locations spaced along the entry to the sheet feeder; 
Figures 17 and 18 illustrate control systems of the apparatus. 

Figure 1 9 is a diagramatic view of a first alternative form of sheet damp and sheet dip showing the stages 
35 of dipping and transfer in sequence; 

Figure 20 is a diagramatic view of a second alternative form of dip and clamp showing step by step sheet 
clipping and transfer to the sheet clamp; and 
Figure 21 shows a modified form of load station. 

Referring firstly to Figures 1 and 2 of the drawings, a sheet spreader according to the invention is shown 
40 indicated generally at 1 installed on a sheet feeder indicated generally at 10 and constructed in accordance 
with the principals described and illustrated in European patent specification no. 01 53069 and U.S. patent spec- 
ification no. 4729181. The feeder includes a housing 11 through which the multiple belt form conveyor 12 ex- 
tends having a receiving end indicated generally at 13 and a delivery end indicated at 14. 

The housing 11 has an entry 15 extending along the length of the conveyor through which spread sheets 
45 are drawn by vacuum drawn within the housing onto the feed end of the conveyor to be fed by the conveyor 
through the housing and to an Ironer or other laundry processing equipment. 

The sheet spreader 1 supports a sheet 16 to be received by the feeder drapped across the entry to the 
housing suspended from damps mounted on a linear horizontally extending track mechanism extending along 
the housing above the entry as indicated at 17. Sheets to be processed are temporarily supported on one of 
50 three loading stations 18, one positioned at A in the spreader centre line 2 with the other loading stations dis- 
posed on either side of the centre line at B and C. Each loading station has a pair of clipping mechanisms for 
temporarily holding the corners of a sheet for transfer to the sheet clamps and then to be spread apart along 
the entry to the housing as described in detail below. After spreading, the leading edge of the sheet is drawn 
by vacuum created in the housing into the housing and onto the feed end of the conveyor which then draws 
55 the sheet through the housing and delivers it to the ironer as described in detail In the European and U.S. patent 
specifications referred to above. 

Below the entry to the housing left and right hand pairs of spreader belts 1 9a and 1 9b are provided spaced 
apart one either side of the spreader centre line 2 to permit passage of a bunched sheet between the pairs of 
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along the track. Spreading torque values for tensioning the leading edge of the sheet can also be programmed 
by setting appropriate motor current supply. It is also possible to extend the length of the bridge and tracks to 
position two pairs of clamps and carriages incorporating a 4 axis servo drive system. This will permit the ef- 
fective use of up to six loading stations to support very high production requirements. 

5 Figure 6 is a diagrammatic plan of the clipping mechanism and clamp mechanism with pneumatic control 

circuits. This diagram shows the sheet corner being blown into the clamp jaws. Clip position 'A' is the loading 
point. Position *B' is the transfer point. The corner of the sheet is held in the clamp 28 with a doubled over edge. 
This edge is automatically drawn out by the suction effect of the feeding operation. 

Figure 9 is a diagrammatic detail showing how air pressure is fed to the air cylinders of the clamps in the 

10 transfer position. When the spreader carriages 61 are moved to the transfer positon, the non-return valves 49 
are lined up with the air injection cylinder 48 and its double outlet nozzle 64. Actuation of valve 46 feeds com- 
pressed air Into the injector cylinder 48, which thrusts the nozzle seals 65 over the port holes 66 in the non- 
return valve bodies 49. The air then feeds through the non-return valve and activates the clamp cylinder 47. 
thereby closing the clamp jaws. The nozzle is retracted when valve 46 Is deactivated and the air pressure is 

IS trapped in the clamp cylinder until the actuator plunger 53 of the non-return valve 49 is depressed by the release 
bar 52, when the trapped air is exhausted and the clamp jaws open. 

Figures 10 and 11 show the non-return valve 49 which comprises a block body 70, a neoprene ball 71, a 
release plunger 53. compressed air feed entry port 72 and an air outlet port 73 to clamp 30. The ball 71 only 
permits one way flow of the air until It Is lifted off Its seat by the plunger when air is exhausted back through 

20 port 72. 

Figure 13 shows the pneumatic arrangement for the three loading stations of the spreader for Injecting air 
Into the clamp cylinders. This circuit can easily be extended for any multiple number of loading stations as re- 
ferred to above. 

The basic control sequences of the micro processor control for the preferred application to a sheet feeder 
25 using the principles described in European Patent No. 0153069 are as follows with reference to the sequence 
of operations Illustrated in Figures 14 to 16 and the block diagram of Figure 17 showing the essential elements 
of the control circuit and flow diagram of Figure 1 8: 

1. On initial start up of machine, the servo drives 3 moves the spreader carriages 61 along the track to 
home positions where contact with sensors 101 input signals to the processor 1 00 to synchronise the servo 

30 positional systems. 

2. Input signals from the respective loading stations indicate when both corner dips at each station have 
been loaded with a sheet to be delivered to the feeder and are therefore in a "ready" state. These signals 
are stored in the memory of the processor and are dealt with in order of station loading. 

3- Processor directs the servo drives to position the two spreader carriages independently at the next 
35 "ready" state load station. For air jet transfer systems, the load station is also simultaneously moved into 

the transfer position ready for transfer. 

4. When both carriages and load station are in position, the processor makes output signals to release the 
outer, subsidiary corner clips, to operate the air jet transfer and to close the clamp jaws via the air injection 
valves - followed by another output which releases the inner, main corner clips and retracts the station to 

40 disengage from the clamps. When the main corner clips open, the top edge drops out of the clips under 

gravity leaving the sheet transferred to and gripped along its side edges by the spreader clamps. 

5. Processor then signals servo drives to commence the sheet spreading sequence; which proceeds as 
follows: 

If the load station from which the sheet has been received is one of the two stations not on the centre 
45 line of the spreader apparatus the two carraiges first move In tandem to the centre line to pass the sheet 

between the adjacent ends of the left and right hand spreader belt system which the side edges of the sheet 
are fed into as the sheet is spread. Once the carriages reach the centre line or if they are already at the 
centre line having received a sheet at the central loading station, they then separate in opposing directions 
to spread and tension the sheet. 
50 6. When the selected tension across the sheet is sensed by the processor, the servo drives are automat- 

ically braked. The processor then proceeds with the corner release sequence as follows: 

The servo drives for the spreader carriages are reversed inward for a short distance to relax tension. 
The suction feeding duct of the feeding nnachine is opened and simultaneously the corner clamps are 
opened by exhausting the air pressure which was injected to close them. The leading edge of the sheet is 
55 released and is sucked into the feeding machine and onto the conveyor. From this point on, the sheet is 

under the control of the feeding machine and the sequence to collect and feed the next sheet will recom- 
mence the sequence described. The micro processor program controlling the servo motor drive system is 
state of the art technology. The precise location of both the spreader carriages and their clamps are known 

7 



BNSDOCID: <EP 0523872A1_L> 



EP0 523 872 A1 



10 



15 



20 



25 



30 



35 



50 



55 



course, be understood tharifspS^^ ' '^'''""^ '^^'^f""^- of 

be programmed to suit vSol^s Ses andl^^^^^^^ "^'^""^"^ ^" 
the blade insert mecharSrShown n^^^^^^^^^ 

shown in U.K. Patent No. VI^695i3 '° °' ^ "^'^ mechanism such as that 

s.a«ons''ct,';Se7^^^^^^ ^ "^^'^^ '^^^t four or more loading 

vided. having sepLtemoto dltnSSeL^r^^^^^^ 

four axis arrangement, or to fee7o JeTane wim 1 1^^^^ ^° P^'^"^' 'a^es the feeder. I.e. a 

When one pair of clamps fe^t one Z S the Tread^^ ? "^'^ '^'^'^P^ «° 

a sheet and vice versa '^'^ *° '^"'^ ^ ^l^^**' °tfi«^ P^'r is spreading 

menrol ngu^ 9 2f aTair^e^tdir T 'TTf '^'^"^^^ ^ ' ^0 of the drawings. The arrange- 
arrangement of Figu^SprovS^^ 

the transfer position to aiir^^e she^ e^ar^?^^^^^^ ^''T*' "'^^ ^^^'^''^^^ ^"'^■^ "^e clamp in 

When the clip retracts as illilltrated ^ *° gripped and relaxed by the clamp 

andirp:rrh;:e"::e:^^^^^^^^^ 

mentof the station between loading anTtiSSr SJ^s JmoISLZ?^^ " ""'"'^ "^^^ 
from thesheetreceiving orloading positio^Ato an^lTt^H i!"^"** ^" "P^'^'^^'V angled direction 

clamps at an elevated position a gSr JroS^^^^^^^ 

raised by the loading sLtonZ t^^^^t^ZSZ^ J^^ T . '''''^^ '^'""^ 9™""'' °^ "eing 

to the feeder. Preferably the lowJre^l" roosZ is 7 T^^, "^"^ "^'"'^ ^"^V 

ment is provided by an end stTdete^ZlT ^ ' v «^9°"°'"!'^ masons. The adjust- 

Which moves the loUn^ s^^o^ "TZn °' °' 



Claims 



40 2. 



45 



ofle'edgSora^^^^^^^^^^ 

adjacent iLtions at ft^tS- pStto^^^ to be sp,,^,, ^^ans to move the clamps between 

spread the sheet the^bet^Te^ Sna riean^^^ f . ^'^^^^ '° ^^^^ ^P^'» 'o'^tions to 

cTrm-~nS^ 
::^j:-:^r-d%rpa5r^^^^^^^^ 

itr:rdre%Se^trn^^ 

the Side edge Portions'arfengaTed byt^^^^^^^ ""^^"^ -'^^^^^ when 

forindependentmovelntSLent^vtomfsh^ ""^T 'r^ "^'"P" °" ^""'^"'^y 

at fixed positions opposite tt gulway i,i^^^^^ e^ch lin ' "'^"i?' ''^t^* 
ceive and support a pair of corne foT a ^rf* f ;f '°«d'"9 stabon having sheet clipping means to re- 
clipping means to the pTJf shee, d^^^^^^^ *° ^^"''^ °f ^^eet corners from the 
fer position adjacent sS loadin^stiZ and m!f ""T^ ^''^ '^'^'"P^ '^^^^^^ « tr^ns- 
ofoneanotherfirsttogethermaCSS^^^ 

the Sheet received at'a loading s^rrery^t^rsreT^^^^^^^^^^ ^"^"^ ^"'^ ^"^^^ »° ^P^-'^ 

^oatn^^ro'nt the clamp moving means moves the Camps from sa« 

spread the sheet. " ^u'deway before the clamps are moved apart to 



BNSDOCID: <EP 0523872A1J_> 



EP 0 523 872 A1 



means of the or each loading station for movement between a sheet receiving position remote from the 
sheet clamps and a sheet transfer position in which the sheet corners held by the clips are transferred to 
the sheet clamps. 

6. A sheet spreader as claimed in Claim 5. wherein the means for moving the clipping means between said 
receiving and said transfer positions act In a general horizontal direction. 

7. A sheet spreader as claimed in Claim 5, wherein the means for moving the clipping means between said 
receiving and said transfer positions act in an inclined direction from a lower loading position at a conve- 
nient level for an operator and to an upper transfer position to present the sheet end to the clamps and In 
so doing to lift at least a proportion of the body of the sheet to facilitate spreading of the sheet. 

8. A sheet spreader as claimed in any of the preceding claims, wherein the clipping means include means 
for displacing said side edge portions of the sheet into the clamps whilst the sheet is suspended by the 
clipping means. 

9. A sheet spreader as claimed in Claim 7, wherein the means for displacing said side edge portions of the 
sheet supported by the clipping means into the clamps comprise air jet means. 

10. A sheet spreader as daimed in Claim 9, wherein the clipping means comprise a pair of vertically extending 
sheet support members mounted side by side one another to face the sheet clamps when the latter are 
in the loading station, releasabte sheet dips acting on the adjacent feces of the members to hold the end 
of the sheet adjacent the corners on the members, means on the remote sides of the members to support 
the corner portions of the sheet laid against the members facing towards the clamps and air jet means 
on the members directed towards the clamps when in the loading station thereof to displace the side edge 
portions of the sheet laid on the members into the clamps when the latter are in said transfer position. 

11. A sheet spreader as daimed in Claim 1 0, wherein the members are of hollow box form having an elongate 
slit extending down the sides of the members facing the damps In the transfer position and means being 
provided for supplying air under pressure to the hollow members to issue as an elongate jet from the slit 
to blow the sheet side edge portions laid against the members into the clamps. 

12. A sheet spreader as claimed in Claim 10 or Claim 11. wherein the means for retaining the side edge por- 
tions of the sheet laid against the elongate members of the clipping means comprise pressor elements 
biased against the remote sides of the support members to hold the side edge portions of the sheet against 
the members with a relatively light pressure and means are provided to relieve the pressor members to 
allow release of the side edge portions of the sheet for transfer Into the damps. 

13. A sheet feeder as daimed In any of Claims 5 to 7, wherein the clipping means includes a pair of elongate 
vertically extending flexible tongues which the sheet edge portions may be wrapped around, the tongues 
being moved into the sheet clamps by said movement of the clipping means which act to grip and remove 
the sheet edge portions from the tongues when the latter retract with the clipping means leaving the sheet 
edge portions retained by the clamps. 

14. A sheet spreader as claimed in Claim 1 3. wherein the drive means for moving the carriages along the track 
comprise motor driven endless belts extending the length of the track and connected to the respective car- 
riages. 

15. A sheet spreader as claimed In Claim 1 4, wherein the motor drives for the carriages are servo motors hav- 
ing torque sensitive controls for stopping the motors when the torque delivered by the motors reaches a 
predetermined amount indicating that the sheet has been spread to Its fullest extent. 

16. A sheet spreader as claimed in Claim 15, wherein the torque responsive controls includes means for ef- 
fecting a small reversal of the motors after the torque has reached said predetermined level to release 
the tension imposed on the sheet by spreading the sheet. 

17. A sheet spreader as claimed in any of the preceding claims, wherein the sheet clamps are pneumatically 
operated having air inlets to communicate with a source of air pressure facing transversely of the path of 
movement of the clamps, and an air pressure supply is provided having a pair of spaced nozzles located 
side by side at the transfer station to register with the clamp inlets and means are provided to move the 
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